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(54) YCTPOftCTBO AJ1H PA3BAJHIIPBKH TPVE 
(57) Abstract: 

MsotipereaKe npe^Ha3Haoefio paaeanbOpEKH nepeKpbtBATtnefl id npo^KJTbEbix TpytS, yCTMaaam macMbD C 
b GKBaMMHax Ha 6okoboA noBepxHocrw KOpnyca BbmonHCHbi Hauioiimje miocaooe yMacrra. Ha aoropbix c 
newtom^jo ocefi aa onopawx roiacntBax ycraHOB/ieHtJ eajranymmEe aneMEHTt* (B3). Hjiockic yxacrra 
DbmojiHeHbi b sup? qpnHHHpinecKHX qexoBOK (LQ. Oca U cosnaflajor c ochmh B3. Ha U BbmorraeHbi 
OTHpwrbie c o^Horo Komjp. naou (IT). Onopnue rniacnmu pacnonoxeHki e n h xecTKO caoamj c ocjms B3. 
Ha orxpbiTOM KOHE^e KajRfloro n BbraoJiHCH flonomiHrreJibHbril IT. Kax^aa onopHan nnacTKBa csa6xe&a 
eucTynoM, paswemcHHbOrf n floraonHsrren bsou n. Kopnyc c onopnuMH nnacTHHaiffl oxBaTbieaex raftxa. 
Ta&aa coBOKVUHocTb upraua&OB o6ccxtcHHBacT noBBtmcHHe HftflcjKHocTH yerpofiexoa. 1 3. n. fmj, 7 an. 
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Description (OnscaHMc ■GoopeTeiuui): 

H3o6pcrcsHc othochtch e 6ypeHHX> h namrrankHOMy pewoery cKBaxHH h cpc^Ha^HaMCHO. b lacroocrj!. 
n/u* pa3BanhH0BMBaHMH yerpoflcro hd npo$JCibHbtx Tpy6 npw hx ycranoaxe b CKBaxHiie. 

HaHOonee ojuejkhu k H3o6pereHmo no TexHHwecxoft cympocTH HanHercsi ycTpoftcreo ftjin pa3BanbqoBKH 
npo^BJibHbcx TpytS npn nepeapbiTHH huh doh ocnojEBCHBfl b cibiotihc, concpxainec nonwfl 
qy urnqmaw e acgft Kopnyc, Ha napymHofl noBepxnocns Koroporo BfamojiHeHfai HaKJionnwe crrHOCHTenbHO 
upoAonbHoft och Kopnyca ruioc&He yqacTRH, a ycTaHoaneHUbie ita nocjieflHHX c nowonnjo ocefl Ha onopmjx 
nnacTHBax Banbnyx>iuue ajicwcHTti. 

HcRocxaTKOM aroro ycrpoftcrea hbtchctch HeHaflexHocrb ero pa6oTbi H3-3a Heflocraroraofl (mnnofl) 
npowHocm Kopnyca, MEHBuanbaafi Tonnnma ctchkb KOToporo s pcayjifaraTC BfamojnieHHfl HaKJioHHbDc k ero 
opo^oabBoft oca njioCKHX y^iacTKOB He y^oaaeTBopHer yenoemo npounoer« npn Kpy^emm. 

Uejib H3o6peremtR noBboneKKe HanexBocTH ycrpoflcToa 3 a ctct yuejiHuemu* npounocTH ero Kopnyca. 

3to npcraraeTCH xeM, hto b onHcuBaeMox ycTpoflCTse n/n* panra n uipBKH xpy6, concpxaincft nojiwfi 
Uf umBjipm tCEBA Kopnyc, hk HapyHO»fl nooepxHOCTH Koroporo Bbmojmcm* muwoHHwe othochtcjiwho 
nponpJibnoH och Kopnyca miocKse ytiacTD, h ycraaofinesHue Ha nocjiefl^HX c nowonnjo ocefl kb onopHbix 
nnacTBBax Bam^ym^ie anewenTW, comacao H3o6pereHmo HaKnoHHue nnocxHe ycjacTKH Ha HapyxHOfl 
ncwepxHocrn Kopnyca BbmonroHW b dh^c igmmffpewecKmc nexoBOK, och Koropboc coBnanaxyr c ochue 
oanbny*HOHX ameMeHXOB, a Ha i^esoBKax BbtXKjraeabt orspbrrwe c onnoro KOHna h SKCueHTpnwHo cuen;eHHbre 
K HCMy aa3u, npa 9TOM onopHuc nnacTHm-i pacnojioxeabi b na3ax k JxecTKo CBsnsanbi c amra 
BanbnyBmHX anevcHTOB. 

HpyrHM OTJnnraoi onncuBacuoro ycrpoHcrea hbuhctch to, tto Ha cmtpbixow Komxe Raxfloro na3a 
BbinoriBCH AononHBTOibHbza cao. a KaxaaH onopHa* nnaenma cua6xesa BbicrynoM. pacnanoxemibtM b 
HonamorrejibHOM naay, npn yrou yerpoftexoo cHa6meno rataofl, oxnaTbinaioiHea Kopnyc c onopuuuM 
nnacTHTfflMH. 

YKa3aHHbie otjdwhh o6ecne«an3ajOT BoawoxHocTb yecjnwcHun TOJirnnHbi ctchkh Kopnyca n Haia6anee 
onacHOM nonepcHHOM ceHeami ero, 6naro^apn trcuy noBbnnaercH nposBocrb Kopnyca a. cnenoBaxenbHo, 
Ha^ejKHOCTb patiorbi ycT-poflcTea 6eo h3mchchhh ero Houraanmoro napyatuoro fluawerpa ftrvi ^aHHoro 
TBnopasicepa. 

Ha (>nr. 1 nonaoaao ycrpcftcTBO, ycTanoarieinroe a npo^nnbHoft pa3eajibnpBbiBacMoft Tpy6e, oonjHtt bh^: Ha 
^ht. 2 ccroote A-A Ha %*sr. 1; ba ^hp. 3 ^parweaT Kopnyca ycrpoftcTBa c KoecrpyKTMBHWMH ancueirrauH 
n/w ycraHOBaH Banbqyioanoc snaKeHToo; na ^acr. 4 bhr no crpcjiKe B Ha $nr. 3; aa ^ht. 5 ce^esMe B-B Ha 
4«r. 1; Ha 4>ar. 6 cetKHHC r-r Ha tmr. 1. Ha $mt. 7 cettesHe H-fl Ha ^nr. 3. 

YcTpoAcTBo hji« pa3oanbqpBKH Tpytf {^scr. 1) copepjKHT qgTiHHffpfPiecBJrit nojibifl Kopnyc 1 c neHTpantHMve 
KaH&noM 2 h pe3b6aMH 3 h 4 win cocakhchhr cxxttbcxcxochho c kojiobhok 6ypKnhm»ix Tpyo 5 h 
CKBaxHHHboi oOopyjjoBaHneu 6. Ha Hapyraoft noBepxaocTH Kopnyca 1 no^ yrvioM k ero npon.anbHofi och 
Bhrnomwibj njiociute yuacncH 7 b BHAe UMjmHup iwecKHX uckobok 8. Ha Koropbix BbmoJincHbi oTRpbirwe c 

OHHOTO KOHUa na3bl 9, 3KCrjeHTpH*lH0 CUCmCHHbie OTHOCHTejnaHO UCKOBOK B CTOpOHy OTKpblTOrO KOHU,a 3THX 

nasoa, c yr/Ty 6/ichhhmm 10 h hx npoTHBon oji 0 jkhux oTRpbtTbou KOHnaM creuKax. B uaaax 9 paaMcmcHW 
oHOpHbie DJiacTHHbi 11 c KcobrpbKawH 12 no hx nepm>epHH ($ht. 1). axoflfmnniH b ymyfineHKH 10 naooB 9 

Ha noBepxHocTH onopHbtx nnacnsH 11 (^ht. 1). KOirraKTKpyjDmefl c Kopnycow. rororoBTieHM Bwcxynw 13, 
BxonHmHe b AonojiHHTejibHbie naobi 14 (^ht. 3 n 4), HbmonHCBHbte na orxpbtTbix yMacTKax naaoa 9. Ha 
napyxooft noBepxHocTH Kopnyca HunanHesa pe3b6a 15, Ha KOTOpyio HaBHHttefla rafixa 16, oxBarweaioiuaH 
onopHbtc nnacTHHbi 11 h ooVcccrraBajoiqaH cohucctbo c BXK03btpbKaMH 12, BbicrynaiiH 13, yrny&ieHHHMH 10 
b KOpnyce h AoaojiHHTCTifaHbiMH nasaMH 14 ^HKcaqHio macrsra U or npoBopoTa h BbtnaAensiH H3 naaoB 9. 

Ha bh emmet or Kopnyca noBepxHocmx onopHbtx nnacrHH 11 xecTKO k c 9KcuesTpsr«ibnc cuememieM k hx 
BepxHeft nepH^epHM (rpanHne) saxpenneHw oca 17 (^nr. 1 h 2), Ha Koropux c noMonnjo $HKcnpyK>mero 
Konboja 18 ycraHooneHiJ Bantny»niHe anexeHTbi 19. Ilpn stow och 17 sajn^uyioinHx aneweHTOB 3aKpcnneHbi 
Ha onopHbtx nnacTHHax 11 rax. mto hx reouerpiraecKHe och chumctphh coanaAaKrr c rcoMcrpiwcxHMH 
oc hmh <™i ^ > "» i^m imij -j iiwftonnf i^aosox 8 (cu. oceoyio juuuuo 0-0 na ^ht. 3-4). 

3KcueHTpHqHoe cueineHHe naaoe 9 OTHOCHTe/nJio nnomaflu neKOBoK 8, a TaxJRe BerawHHy MaRcwMajibHo 
Bo^MoxHoro yrnyojicHHH uckodok b crcimy xopnyca onpeaejuDor pacuerHbo^ nyr<M n/in KOKKperHoro 
TKnopaauepa ycrpoHCTBa c yqeroM o6ecne^cHHH neo6xonMMoro aanaca npoMHOcrw Kopnyca npw pa6ore 
ycrpoftcTBa b ycnoBHHX Rpy^craw. A waxCHuanbHo B03V<oxHoe cvien;enHe onopnwx luiacTHH 11 
OTHOCHTenbHO ocefl 17 Ba^buyiotnKx jj 1 cmchto b 19 o6ycnoaneHO pacnonoxeHHeu na3os 9 no^ hhx h tcu, uto 
reouerpiraecxHe och CHMueTpHH 3aKpenneHHbix Ha hhx ocefl 17 Bant»uyiomHx ihcmchtod 19 nonauibi 
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coaiaflaTb c reoMcrp*wccMHH OCHUH CBMMtTpHH hckodok. 

Patfora ycrpoficTBa iiohchhctch Ha npMMcpc paoBa/ibnoraoi npo$wibHbix xpy6 npw wDOJimijm hub 3ohh 
HapymcHHH repMCimBOCTH o6caflHoft xonoHHbJ 20 (<}ht. 1, 5, 6) cnnamwra *. 

np«J«nbHWc -rpytiw 21 cnycsawT BKy-rpb oCcanBoft kcjiohhij 20, b rarrepBan voonmjya h pac cwpsDcyr A o 
npraaTro hx ctchok k ctcukc o^caAHoft kojiohhw 20 (<Jmr. 5) awflamieu BnyrpeHHcro nsnpaHTurcecKoro 
HaaneimH. 

3aTau c nouonxMO pc3b6w 3 yCTpomrrt*) npHcwwrnnioT k kojiohhc Tpy6 6 u cnycKaaor b cReaaMHy. no 
W ocnuK€HKH ycrpoftcrooM BepxHcro Ko^a npoJuuibHbix TpyfS 21 nonoHHy oypwiuawx rpyfS HatamaioT 
Dpamarb upn oflHoepeuamow co3^aHMH oceuofl aarpy3KK h npoubfflra iiojiccth ipyti ^cpco uorrparibHbift 
nana* 2 Kopnyca 1 xh^koctwo. B pcoynbraTc aroro Hc^oxaTbie jjaaneHsicM yuarnra 22 ($m\ 5) 
npo^HHbHwx Tpy6 21 ewnpaiwroTC* «o nTicraoro h rcpMcrsratoro npaaanw «*« HBpymuou noBepxBocm 
npo^HnhHMX TpytS c BHyrpeHHCfl noBcpxHocrH o6caflHUX Tpy6 20 ($m\ 6). 

no oKOHuatnm paaBajibupebreaaiiH jtonoHHy 6ypK7ibKwx Tpy6 5 c ycrpoftcxoou noAmmaicrr H3 cKBaaraHW. 
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Claims |Oopuyna H3o6pexenHH]: 

1. VCTPOflCTBO JVUI PA3BAJI bUOBKH TPYB. conepmanjee nojibrik rpinHHRpHHocKHft Kopnyc. na HapyxBoa 
noBcpxHocna soroporo Bbmo/meiiu Hajuioianje ornocHroitMo npo/joJEbHott och Kopnyca iuiockmc yuacnai, h 
ycraHoancHHUc na oocjic^hmx c nouocopjo oceft na oxxopaboe rwiacTHaax Bantqyionjpe aneneimj. 
ommaiomcccH tcm. hto HamioHHWc nnoaoac y^acntH Ha HapyxBoft noBcpxnocra xopnyca RjnarmeHM 8 
bbhc nHOTmq wra o aaPC meKOBOK, och noTopbtx coBna^axrr c ooooi oajiMjywmHx sjiaxeirroo, a Ha ciexoBKax 
BbmanHeHbi OTKpbiTbie c o«hopo K.om;a a »Ko;eHTpiraHO cuem.eHHbie k HCMy naobi, npn yrow onopHbie 
nnacntHM pacnanoxenw b naruuc w xcctko canamj c ochuh BajibuyioiUKX 3jicuchtob. 

2. YcTpoflcTOO no n.l, orTnntajoiqpccH tcm, vro Ha ompUTOM kohhc K&xfloro naaa buhqjihch 
pononHHTcnbOibCH naa, a itaxaan onopHan n/iacTHHa csa6xcHa Bbicrynow, paaMeniCHHbtki d 
flonoJiHBTem>Hou naoy, npn yrou ycrpoftcTBo cnafimcHo raftxoa, oxBaTbtBax>n;efl Kopnyc c onopHbtwH 
nnacraHawH. 
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Drawings) [MepreMj: 
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Bud B nodepnymo 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1 , and Fig. 
7 is the section JX-J\ in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



from 10468719 on 05/26/2006 

:::::::::::::::: 



RU 2056201 CI 

Drawings: 



Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 



from 10468719 on 05/26/2006 

:::::::::::::::: -■^■^■^■^ 



RU 2056201 CI 



Fig. 5 



Fig. 6 
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Fig. 7 
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